Chiral separation of brompheniramine enantiomers by recycling high-speed countercurrent chromatography using carboxymethyl-β-cyclodextrin as a chiral selector.
A recycling high-speed countercurrent chromatography protocol was proposed for the enantioseparation of brompheniramine by employing β-cyclodextrin derivatives as a chiral selector. The two-phase solvent system of n-hexane/isobutyl acetate/0.10 mol/L phosphate buffer solution with a volume ratio of 2:4:6 was selected by a series of extraction experiments. Factors that affected the distribution of the enantiomers over the two-phase system (e.g., the type and concentration of β-cyclodextrin derivatives = pH value of the aqueous solution, and the separation temperature) were also investigated. In addition, the theory of thermodynamics is applied to verify the feasibility of the enantioseparation process and the corresponding results demonstrate that this separation process is feasible. The optimized conditions include carboxymethyl-β-cyclodextrin concentration of 0.010 mol/L, pH of 7.5, and temperature of 5°C. Under the optimal conditions, the purities of both monomer molecules were over 99%, and the recovery yields were 88% for (+)-brompheniramine and 85% for (-)-brompheniramine, respectively.